This study aimed to assess the degree of mental and physical fatigue and the related factors in 70 caregivers of the frail elderly who received home care services in Shizuoka City, Japan, using a Cumulative Fatigue Symptoms Index (CFSI) and compared them with age-adjusted con trol group of 126 women living with healthy elderly relatives aged 65 and older. The subjects were subdivided into two groups (less than 60 years of age, and older).
I Introduction
The number of frail elderly receiving home care is increasing year after year in Japan (Health and Welfare Statistics Associa tion, 1999). While home care is based on the premise that the elderly should live in famil iar surroundings and communities, it is also likely to pose additional burdens on their families that could result in mental and phys ical problems such as stress or depression in the caregivers (Choi, 1993; Deimling and Bass, 1986; Dura et al., 1991; Gallant and Con nell, 1998; Meshefedjian et al., 1998; Mont gomery et al., 1985; Pearlin et al., 1990; Rose rego et al., 1998; Whitlatch et al., 1997; Yamada and Suzuki,1998) and also could influence the caregivers' employment (Lee, 1997; Scharlach,1994; Stephens et al., 1997) .
Above all, tiredness is reported to be a preliminary symptom (Saito, 1990) , easily causing diseases when it is accumulated or Several factors must be considered when tiredness, such as physiological, biochemical, psychological and behavioral aspects is mea sured, but this study focused on the con scious and psychological aspects of tiredness, including the caregivers' awareness of care giving, to assess the degrees of tiredness. In Europe and USA, only the study carried out
by Gold et al. (1995) on caregivers of patients with dementia addresses the issue of fatigue in caregivers of the frail elderly, and there are few reports regarding the burden of care or fatigue as a symptom of the burden in family caregivers who care patients with cancer (Hinton,1994; Jensen and Given, 1991, 1993) , HIV (Folkman et al., 1994; Thess et al., 1997) and spinal cord injuries (Weitzenkamp et al., 1997) . Such is also the case in Japan,
where only a few reports on this problem have been published (Yamada et al., 1994 (Yamada et al., , 1995 (Yamada et al., , 1997 and Yokoyama (1993 Yokoyama ( , 1997 answers. In this study, the total number of `yes' answers for each characteristic was used as a score of complaints, although the `decline in eagerness for labor' was excluded because its contents were inappropriate for the caregivers and thus seven characteris tics were treated. The internal consistency reliability coefficient (Cronbach's alpha) in this study was 0.96.
2) Factors involved in fatigue
As components of fatigue, Kogi (1984) were used as factors affecting fatigue due to caregiving, and have been reported to be related to the burden on caregivers in previous studies (Deimling and Bass, 1986; Mont gomery et al., 1985; Pearlin et al., 1990) .
(1) Care load The contents and degrees of caregiving were described according to (1) the activity of daily living (ADL) of the frail elderly and (2) the degree of dementia of the frail elderly. Five actions, walking, eating, dressing, bathing and going to the toilet, were in volved in ADL; `complete self-support' to `complete assistance' were given scores of one to four, respectively, and the summation of scores (`complete self-support' to `complete assistance' were given scores of 5 to 20) was utilized for each item. The degree of demen tia was classified into mild, moderate, severe and maximal stages based on Karasawa's clinical dementia rating scale (Karasawa, 1981) , as well as `none'; `none' to `maximal' stages were given scores of 1 to 5, respec tively.
(2) Time of care load Per-day time devoted to caregiving (3) and the duration of caregiving (4) were used to represent the time of care load. Caregiving time was classified into `2 to 3 hours', `about half a day', `about 8 hours' and `a whole day including nighttime' and were given a score of 1 to 4, respectively. The duration of caregiving was classified into the following seven categories: `less than half a year', `half a year to 1 year', `1 to 2 years', `2 to 3 years', `3 to 5 years', `5 to 10 years' and `10 years or more' and were given scores of 1 to 7, respectively.
(3) Caregivers' characteristics The caregivers' characteristics included (5) age, (6) health cndition, (7) and assigned a score of 0, and `others' or `fulltime employment' were assigned a score of 1.
The `presence' of substitute caregivers was used as a dummy variable and given a score of 0; absence of a substitute caregiver was given a score of 1.
(4) Rest and relaxation of caregivers The hours of sleep (9) and free time (10) of caregivers were represented by their aver age values on ordinary days.
Statistical analysis
In the analysis, the caregivers were treated as one group, because their degree of fa tigue did not markedly differ due to the clas sification of home care service utilization such as shortstay service, bath service and municipal rehabilitation programs.
For comparisons between the caregivers and the control groups, two subgroups of the latter, aged less than 60 years and 60 years or older, were examined separately, consid ering that fatigue is closely related with physiological functions (Sato and Hotta,1992; Kameyama, 1992) (the stepwise method), using CFSIs (a total of complaint scores from the cumulative num bers of complaints for each characteristic) as subordinate variables (Yanai, 1994; Goto and Ohtsuka, 1999; Ishimura, 1999 years' and `3 to 5 years'. The situation con cerning substitute caregivers was almost the same in both age groups; substitutes could not be recruited for nearly half of the care
givers. As shown in Table 3 , no significant differences were found between health of the caregivers and the control groups for either younger or older than 60 years of age. In ad dition, no significant difference was found in the employment situation of the caregivers IV Discussion
Subjects and Method
The subjects in the study were caregivers of frail elderly who subscribed to different services such as short-stay service, bath ser givers and the elderly with regard to home care were maintained for more hours within the narrow confines of homes, a situation which the caregivers might find quite stressful (Oshio,1990) . Furthermore, the caregivers under age 60, 70% of whom were employed, were working to make money for their chil dren's education and their own housing loans, in addition to working as housekeepers or mothers; thus they had many roles. As
Stephens et al. (1997) and Scharlach (1994) pointed out, caregivers having such jobs were apt to feel conflict and pressure while performing many duties, and thus they are highly likely to feel mentally fatigued.
In this study, CFSIs showed significant as sociation between sleep duration and health condition. The shortage of sleep increases stress hormones, which in turn induces is chemic heart disease (Tanabe et al., 1993) .
According to a study by Masuda et al. (1994) , chronic tiredness impairs immunological functions. The epidemiological study by Berkman and Breslow (1983) reported that seven to eight hours of sleep decreased the mortality rate. In the investigation of care
givers of the elderly with dementia, KiecoltGlaser et al. (1991) found that higher degrees of fatigue induced greater impairment of im munological functions. Zaitaku yo-kaigo roujin no shu-kaigosha no su toresu ni taisuru kaigo kikan no eikyo (Impact of duration of caregiving on stress among pri
